The iron-zinc alloying reactions which take place during hot dip galvanizing and galvannealing processes were investigated, with special reference to the formation and growth behavior of iron-zinc intermetallic compounds.The SEM observation and X-ray diffraction analysis of the intermetallic compounds which had formed on laboratory galvanized Ti stabilized interstitial-free steel and on low carbon aluminum killed steel sheets showed that there were two types of elementary iron-zinc alloying reactions ; one was the formation ofã nd 5, crystals and another was so-called outburst reaction.
Introduction
It has been pointed out that the coating properties of galvannealed products are greatly affected by the composition and the microstructure of the coating layer which had been formed on the steel reported that the growth direction ofcrystals depends on the orientation of surface ferrite grains. In the present study, the authors also recognized the same preferential growth (Fig. 1(b) ). Considering the above relationship, the formation process of the columnar~crystals is expected to be a different reaction from the outburst reaction which takes place at the surface grain boundaries of ferrite.7) As for the formation of polygonal 61 crystal which was observed at more than 823 K, the mechanism is thought to be almost similar to that of the columnar crystal. Therefore the discussion will be concentrated on the formation mechanismof the columnar~crystal in this paper. In both cases, the characteristic is a lower growth rate comparedwith the outburst reaction.
The white crystals observed in Fig. 5 The outburst structure was mainly composedof~1 phase as reported by Saito et al.9) In the primary stage of the reaction, however, a thin black compound (indicated by arrows in Fig. 3 ) which was thought to be F phase already exists at the bottom of the outburst structure, and it covers the interface as the reaction progresses. Furthermore, fine columnar~c rystals were observed at the surface of the outburst structure (Fig. l(d) 
The outburst structure is composedof~, 81 and r phases.
The~formation is closely connected with galvannealing temperature and is explained in terms of the peritectic temperature of thephase. 
